Deactivation of gene expression upon the onset of development in dictyostelium discoideum.
Several genes that are deactivated upon the initiation of development of Dictyostelium discoideum have been identified by differential screening of various cDNA libraries. These genes have in common a decrease in the steady-state levels of their corresponding mRNAs as development proceeds. When development was carried out in the absence of protein synthesis by inhibition with cycloheximide, the decrease in mRNA levels for most genes (V genes) was normal or slightly accelerated. However, for about 5% of the genes (H genes), cycloheximide caused an apparent induction of expression, as revealed by a slight or dramatic increase in mRNA levels instead of the normal decrease. This effect was due to inhibition of protein synthesis and not to cycloheximide per se. The induction was found to be due to an enhancement of the transcription rate; normal rates of transcription for the H genes were dependent upon continued protein synthesis during vegetative growth and during development. Thus, two general regulatory classes exist for deactivation of gene expression upon initiation of development, one dependent and one independent of protein synthesis. Models concerning the control of expression of these two classes of genes are discussed here. Analysis of expression of these genes in mutant strains that are aggregation-deficient has also been performed, and the results lead to subdivisions of the classes.